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INTRODUCTION
Cow-calf producers find themselves in the unique position of managing an enterprise
where profitability is dependent on their ability to hit two targets, the first being the complex of
maternal traits as defined by the environmental and management constraints of their individual
farm and ranch.  The second target is outlined by the demands of the marketplace.
What is the feasibility of accomplishing these two goals within the context of improving
profitability by lowering appropriate production costs while avoiding the discounts inherent in
commodity pricing schemes?  The answer to this question is dependent on a variety of factors,
including:  the specific market being targeted, the severity of market discounts, the pricing
mechanism (individual versus pen average) and the degree of environmental, management, and
financial flexibility of the enterprise.
GOALS OF THE COW HERD
In terms of the cow herd, the overall goal of the ranch is to generate sustainable profits. 
Profit is a function both of the productivity of the cow herd (pounds sold per cow exposed to
breeding) and the cost of achieving that productivity.
Goals for the cow herd have been established and are presented in Table 1 (Taylor, 1991).
Clearly, these maternal trait goals point to the need for relatively moderate-sized females
with early sexual maturity, freedom from dystocia and predictable reproductive rates within a
narrow calving season.  Notice that extreme levels of performance are not listed.  The "law of
diminishing returns" precludes the need to maximize reproductive and maternal performance.
Table 1.  Targets and Optimum Ranges for the Cow Herd
 
Trait
Optimum
Range
Industry
Target
Reproduction
  *Age at puberty (months)
   Scrotal circumference (cm)
   Reproductive tract score at 14 mo
  *Weight at puberty (lb)
      Heifers
      Bulls
  *Age at first calving (months)
  *Birth weight
      Calves from cows (lb)
      Calves from heifers (lb)
  *Body condition score (BCS)
  *Postpartum interval (days)
  *Calving interval (days)
  *Calving season (days)
  *Calf crop weaned (% of cows exposed)
  *Cow longevity (years of age)
  *Mature cow weight at BCS 5 (lbs)
12-16
32-40
4-5
600-800
900-1,100
23-25
75-95
60-80
4-6
55-95
365-390
45-90
80-95
9-15
900-1,300
14
36
5
700
1,000
24
85
70
5
75
365
65
85
12
1,100
One of the key findings of the NCA Task Force on Integration and Concentration (1989)
is illustrated in Figure 1.  This graphic points out that in a cyclic market, producers with low
breakevens experience more frequent periods of profitability than firms with high breakevens.
Figure 1.  Returns for High- and Low-Cost Producers
Feed costs have been identified as a primary expense for the cow-calf enterprise. 
Therefore, cow-calf managers must be aware of those factors that increase feed requirements. 
Mature size and milk production are two traits with significant influence on feed requirements. 
Feed costs are of particular concern when the feedstuff options are either limited or expensively
priced.
Economic summaries of cow-calf business illustrate the impact of feed costs on
profitability (Table 2).  These data suggest that feed costs are a significant portion of total cost
and managers who most successfully control costs experience the highest degree of profitability.
Table 2.  Economic Performance of Cow Herds in North Dakota (1989) and Iowa (1991)
Profitability Stratification
   Lowest      Average     Highest   
Item ND IA ND IA ND IA
Number of cows
Feed costs ($/hd)
Total costs ($/hd)
87
236
401
80
227
454
64
202
313
87
195
390
73
164
276
91
157
322
Adapted from Simms, 1993.
Maternal trait selection goals can be summarized by the following points:
1. Cow-calf management is a function of managing risk (forage availability, market price
trends, weather, etc.).
2. Too much of a good thing creates a problem (mature size, birth weight, milk, etc.).  Extremes
in biological type should be avoided.
3. Selection of appropriate biological types is more important than specific breed(s) selection. 
Heterosis should be utilized as an effective tool to establish desired levels of maternal
performance.
GROWTH AND CARCASS TRAIT GOALS
Performance of progeny measured beyond the farm gate is important to producers who
decide to retain ownership to some degree and to each successive customer in the marketing
chain.  Documentation of feedlot and carcass performance is likely to become increasingly
important as contractual integration, partnering and other changes occur in price discovery of
cattle and beef.
The optimum ranges and industry targets for growth traits as defined by Taylor (1991)
are provided in Table 3.
Table 3.  Growth Specifications for Beef Cattle.
Optimum
Range
Industry
Target
Growth
  *Weaning weight (steer; lb at 7 mo)
   Yearling weight (steer; lb at 365 d)
       Grazed and/or backgrounded
       Weaning to feedlot
   Feedlot gain (lb per day)
   Feedlot feed efficiency (steers; lb
      feed/lb gain; high energy diet)
   Days on feed (high energy 
      feedlot ration)
450-600
600-800
900-1,100
2.5-3.5
5-7
60-120
525
700
1,000
3.0
6
90
Frame Score
   Steers
   Cows
   Bulls
       Maternal cross
       Terminal cross
4.5-6.5
4-6
4-6
6-8
5.5
5
5
7
Certainly individual preferences, feeding protocols and market conditions may influence
the desired levels of performance in growth traits.
Carcass trait targets are provided in Table 4.  These goals are focused on the needs of the
mainstream retail beef market.
Table 4.  Carcass Trait Specifications for Beef Cattle
Trait Optimum Range Industry Target
Carcass weight (lb)
Ribeye area (in2)
Yield Grade
Quality Grade
650-800
12-15
2-3.5
upper ½ of Select or better
750
13
2.9
Low Choice or better
Recognize that the beef market is becoming more differentiated and various product
niches will have specifications that vary from those listed in Table 4.  For example, the high
quality product demanded by the white tablecloth segment requires more rigid standards for
marbling score.  Likewise, beef products designed for those consumers desiring less dietary fat
would have more rigorous specifications for cutability.
HOW ARE WE CURRENTLY PERFORMING?
While it is somewhat difficult to absolutely define the average and range of performance
for all the economically important traits for the U.S. beef industry, estimates can be made.  The
average performance of cattle evaluated by Standardized Performance Analysis (McGrann et al.,
1992) and the National Beef Quality Audit (Smith, 1992) is listed in Table 4.
Table 5 illustrates that the average performance of the U.S. cattle population is
reasonably well matched to the goals of the industry.  However, the variation of performance
which exists for each trait ought to be of genuine concern to cattle producers.
Table 5.  The Average Performance of U.S. Cattle
Trait Average Range
% Calf crop weaned
Weaning weight (lb)
Yield Grade
Carcass weight (lb)
Adjusted fat (in)
Ribeye area
Marbling score
79
496
3.16
760
.59
12.9
Sm24
57-97
369-749
1-5
500-949
.2-1.0
P.D.-Ab
Table 6. Breed Strengths for Four Economic Categories1
Group
No. Breed2
Growth rate and
mature size
Lean:Fat
ratio
Age at
puberty
Milk
production
1 Jersey
Longhorn
X
X
X
XXX
X
XXX
XXXXX
XX
2 Hereford-Angus
Red Poll
Devon
Shorthorn
Galloway
XXX
XX
XX
XXX
XX
XX
XX
XX
XX
XXX
XXX
XX
XXX
XXX
XXX
XX
XXX
XX
XXX
XX
3 South Devon
Tarentaise
Pinzgauer
XXX
XXX
XXX
XXX
XXX
XXX
XX
XX
XX
XXX
XXX
XXX
4 Brangus
Santa Gertrudis
XXX
XXX
XX
XX
XXXX
XXXX
XX
XX
5 Sahiwal
Brahman
Nellore
XX
XXXX
XXXX
XXX
XXX
XXX
XXXXX
XXXXX
XXXXX
XXX
XXX
XXX
6 Braunvieh
Gelbvieh
Holstein
Simmental
Maine Anjou
Salers
XXXX
XXXX
XXXX
XXXXX
XXXXX
XXXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XX
XX
XX
XXX
XXX
XXX
XXXX
XXXX
XXXXX
XXXX
XXX
XXX
7 Piedmontese
Limousin
Charolais
Chianina
XXX
XXX
XXXXX
XXXXX
XXXXXX
XXXXX
XXXXX
XXXXX
XX
XXXX
XXXX
XXXX
XX
X
X
X
1Increasing number of Xs indicates relatively higher values.
2Hereford-Angus includes both original and current sires.  Charolais includes original and current
sires.
COMPATIBILITY OF SELECTION OF MATERNAL,
GROWTH AND CARCASS TRAITS
As "value-based marketing," contractual integration and other price discovery
mechanisms are proposed and discussed in the industry, cow-calf producers have expressed
concern relative to the impact of selection pressure for carcass traits on the performance of the
cow herd.  Are those concerns justified?
It depends.  A variety of factors, many of which are still unknowns, may influence the
answer.  The answer depends on the following:
1. What market discounts will exist and how severe will they be?
2. How much emphasis will be placed on muscularity, marbling and cutability?
3. How much growth will be demanded and what will be the impacts on birth weight,
mature weight and fleshing ability?
4. Can the forage base of the ranch support the biological type of cow needed to produce
progeny that fit the marketplace?
Larry Cundiff (1986) has outlined potential genetic antagonisms that may result in trade-
offs or compromises in genetic selection programs.  When rapid growth and high cutability are
goals for the industry, the potential for undesirable performance exists in calving ease, age at
puberty, mature size and product palatability (Gosey, 1987).
Work conducted at the U.S. Meat Animal Research Center has evaluated a variety of
beef breeds for relative merit in the economically important traits (Table 6).  The general findings
of the germ plasm study are that no one breed excels in all traits.  Furthermore, breeds that excel
in production of retail product growth typically produce heavier birth weights, reach puberty at
older ages, have less propensity to marble, and have higher maintenance requirements due to
heavier mature weights (Cundiff, 1986).
Because measures of growth are positively correlated, selection for increased growth at
one stage may result in undesirable levels of growth at other stages (Woldehawariet et al., 1977). 
The germ plasm evaluation project results suggest that breeds excelling in cutability tend to have
lower marbling scores and thus lower USDA Quality Grades.  However, the same trend may not
exist on a within-breed basis.
The American Angus Association reported a genetic correlation between marbling and
subcutaneous fat measured between the 12th and 13th rib of -.13 (1993).  Therefore, breeders
ought to be able to select for increased marbling independent of backfat thickness.
Excessive birth weight may result in higher levels of dystocia and thus increased rates of
calf mortality.  Excessive mature size and/or lactation levels result in increased maintenance
requirements that may overmatch available feed resources and result in diminished reproductive
rates.  Too much carcass weight (> 800-850 pounds) may result in increased carcass price
discounts.
Fortunately, the marketplace seems to be focused on eliminating non-conformity and
thus improving consistency rather than making dramatic change in the current average
performance of the U.S. cattle population.  Discussion continues relative to the possibility of
making significant changes to price discovery for cattle and beef.  Cow-calf producers find
themselves in a bit of a dilemma because while change is a possibility, there is not yet a clear
picture of what the changes will be.
THE FUTURE
Historically, beef has been marketed largely as an undifferentiated commodity. 
However, there are indications that niches exist for high quality beef products that assure
palatability and  for lean products that retain acceptable taste and tenderness.
As market targets become more clearly defined, the factors that will likely have impact
on prices and discounts include:
1. Portion Size - While consumers are continually hearing that the appropriate portion size of a
beef product is three ounces, consumers appear to prefer 8- to 10-ounce steaks that are one
inch thick.  Work conducted by Daryl Tatum (1992) suggests that ribeyes of 11 to 14 square
inches are best suited to providing such a steak product.
2. Weight - Box beef weights will need to be more consistent to allow increased application of
mechanized processing as well as to improve the dependability and predictability of product
delivered to retailers and food service operators.
3. Taste - Consumers will continue to demand flavor, juiciness and tenderness.  The beef
industry would be ill advised to adopt selection strategies that lower palatability of the final
product.  In fact, improving the consistency of beef palatability is crucial to sustaining market
position.
4. Leanness - Consumers will also continue to demand value and do not want to pay for non-
edible product components (fat and bone).  One-quarter inch trim is likely to become the
standard for boxed beef.  Therefore, producers must produce beef that meets consumer
expectations for both taste and composition.
The market is not currently encouraging production of extreme biological types relative
to muscularity, leanness or marbling.  The market position of beef will only be maintained or
improved if the product becomes more consistent in terms of meeting the expectations of
consumers.
However, if the pricing system begins to favor maximum muscularity or maximum
leanness, the potential exists for dramatic economic losses at the cow herd level due to biological
antagonisms with maternal traits.
In summary, intermediate levels of performance in muscularity, growth, mature size and
birth weight ought to translate to enhanced  flexibility relative to matching biological types to
forage and environmental conditions, while meeting the demands of the marketplace.
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